Probing phosphoethanolamine-containing lipids in membranes with duramycin/cinnamycin and aegerolysin proteins.
In this mini-review, we summarize current knowledge about the lipid-binding characteristics of two types of toxins used to visualize the membrane distribution of phosphoethanolamine-containing lipid species: the glycerophospholipid, phosphatidylethanolamine (PE) and the sphingolipid, ceramide phosphoethanolamine (CPE). The lantibiotic cinnamycin and the structurally-related peptide duramycin produced by some Gram-positive bacteria were among the first toxins characterized by their specificity for PE which is widely present in animal kingdoms from bacteria to mammals. These toxins promoted their binding to PE-containing membranes by changing membrane curvature and by inducing transbilayer lipid movement. The recognition of the conical shape and negative curvature adopted by the PE species within the membrane, is important to understand how lipid-peptide interaction can occur. Three mushroom-derived proteins belonging to the aegerolysin family, pleurotolysin A2, ostreolysin and erylysin A were recently described as efficient tools to visualize the membrane distribution of CPE which is found in trace amounts in mammalian cells but in higher amounts in some developmental stages of lower eukaryotes like Trypanosoma and in invertebrates such as Drosophila. The recent development of lantibiotic-based PE-specific and aegerolysin-based CPE-specific probes is useful to visualize and specify the role of these lipids in various pathophysiological events such as cell division, apoptosis, tumor vasculature and parasite developmental stages.